CF i s a genetically linked multisystem disease which demonstrates alterations in humral and cellular imntme function.Defective ENN locamtion was recently described (NEJM 306:486,1982) and may be irrplicated as a cause for increased pulmow are infections and carplications.0ther ENN function in children with CF during n o m l and active pulmonary exacerbations has not yet been examined.m functions of ten previously diagnosed CF patients (8-23 yrs; 6 M & 4F) were studied at a time of acute exacerbation of pulmonary disease and after recovery.Cells were tested for FMLP (WFomyl-lm2thionyl-1-leucyl-1-phenylalanine) stimulated aggregation and superoxide (O-)production bacterial killing of S.aureus and adherence to nylon -1 f i b e r .~. d l i endotoxin induced chataxis was also examined in the presence and absence of CF serun.In contrast to other investigators we found enhanced aggregation and chamtaxis (pC.01 andCO2) in CF patients (sick) .No s i p ificant difference was found in PMN adherence,bacterial killing and O2 production.
In addition, significance was not observed in CF m functions between the control studies are ~risentlv beiw conducted to elucidate addit pulmonary function t e s t s (PFT) were performed on 18 p a t i e n t s with hypoganaglobulinemia in the period 1975-84 (7 with Xlinked agammaglobulinemia, and 11 with common variable hypogannnaglobul inemia, of which 4 were adult when diagnosed). Mean age a t most recent study was 18.12 years (range: 9.5-30). 16 of 18 p a t i e n t s had small airway obstruction with diminished MEF 75%, and FEF 25-75% being the most frequent and most severe abnormalities (mean % predicted 42.8% and 57.9% respectively). Decreased VC occurred in 11 p a t i e n t s with airway obstruction, and an increased RV/TLC r a t i o was seen in 8 patients. One p a t i e n t had r e s t r i c t i v e changes. 13 of 16 p a t i e n t s tested improved a f t e r bronchodilators. Seven p a t i e n t s have been followed in our c l i n i c since e a r l y childhood and t r e a t e d with I M gamnaglobulin replacement and frequent o r prophylactic a n t i b i o t i c s . S e r i a l PFTs done in t h i s group were unchanged o r improved with time. A comparison of the mean % predicted values f o r t h i s subgroup with the other seven p a t i e n t s who have had t h e i r disease since e a r l y childhood but who were i n i t i a l l y t r e a t e d with I M gammaglobulin replacement alone indicated greater obstructive disease in the second group. VC was 92.0% vs. 66.2% (p<0.005); RV/TLC r a t i o was 27.9 vs 41.2.
(~( 0 . 0 5 ) ; FEF 25-75% was 65.8% vs 38.0% (~4 . 0 5 ) ; and MEF 75% was 51.5% vs 17.8% (p <0.05). These findings suggest t h a t e a r l y and vigorous intervention with both I M gamnaglobulin and frequent a n t i b i o t i c use l i m i t s the progression of obstructive lung disease in p a t i e n t s with hypogammaglobulinemia. Mouse embrvo f i b r o b l a s t s ( l i n e 3T3) elaborate an e x t r a c e l l u l a r matrix comprising macromolecules e s s e n t i a l f o r attachment and growth of various types of d i f f e r e n t i a t e d c e l l s . W e investigated whether a feeder layer of these f i b r o b l a s t s would promote growth of lung e p i t h e l i a l c e l l s . E p i t h e l i a l c e l l s w e r e i s o l a t e d from lungs of mature f e t a l r a b b i t s (28-29 d gestation) by e i t h e r explant c u l t u r e o r exposure t o 0.25% trypsin followed by different i a l adherence. The c e l l s were cultured i n Dulbecco's Modified Eagle's medium + 10% f e t a l bovine serum on e i t h e r p l a s t i c o r a feeder layer of 3T3 f i b r o b l a s t s rendered m i t o t i c a l l y i n a c t i v e by treatment with mitomycin C. E p i t h e l i a l c e l l s cultured on p l a s t i c degenerated and died within 7 d. I n c o n t r a s t , c e l l s cultured on a feeder l a y e r could be passaged weekly f o r 10 wk and underwent 6 population doublings. Light microscopy showed t h a t spindleshaped 3T3 f i b r o b l a s t s surrounded colonies of cuboidal lung c e l l s . The l a t t e r w e r e judged t o be type2 e p i t h e l i a l c e l l s on the b a s i s of the following u l t r a s t r u c t u r a l c r i t e r i a : cuboidal shape, presence of m i c r o v i l l i , tonafilaments, and c h a r a c t e r i s t i c lamellar bodies (during f i r s t wk). The c e l l s contained organelles indicat i v e of a high l e v e l of biosynthesis (rough endoplasmic reticulum, Golgi apparatudand numerous mitochondria, and they formed junctions. Multivesicular lamellar bodies were present i n l a t e cult u r e s (4-8 wk). These r e s u l t s demonstrate t h a t a feeder l a y e r of 3T3 f i b r o b l a s t s can support extended c u l t u r e of f e t a l lung e p i t h e l i a l c e l l s . The apoprotein complex of canine pulmonary s u r f a c t a n t has components o f M r of 36,000, 32,000 and 28,000 daltons. Each protein was i s o l a t e d by electro-elution from SDS-PAGE gels. The aminoa c i d composition o f each protein was s i m i l a r containing 17% glycine and 5% hydroxyproline. The p a r t i a l amino a c i d sequence was i d e n t i c a l i n each case with an N-terminus of isoleucine. Endoglycosidase F digestion reduced t h e apoprotein complex t o a s i ngle unglycosylated protein (Mr 28,000 daltons) suggesting t h a t t h e complex i s a variably glycosylated s i n g l e polypeptide. The p u r i f i e d apoprotein complex was reconstituted with unilamellar liposomes o f canine s u r f a c t a n t l i p i d s . The extent and r a t e of aggregation was followed by changes i n t u r b i d i t y and was confirmed by electron microscopic study o f negatively stained samples. Ca2+, sr2+, and 8a2+ but not ~g 2 + o r Mn2+ caused massive aggregation o f the proteoliposomes a t a threshold concentration o f 0.5mM. Aggregation o f protein-free liposomes occurred only a t divalent cation concentrations >10mM. Aggregation was reversed by EDTA, trypsin o r collagenase. Similarly, ca2+, Sr2+, and ~a 2 + but not ~~2~ o r Mn2+ f a c i l i t a t e d t h e a b i l i t y o f t h e proteoliposomes t o form surface films a t 37OC compared t o t h e protein-free l i p i d s . Extensive aggregation of protein-free surfactant l i p i d s by 20mM ca2+ o r 20 mM bIg2+did not promote rapid surface film formation. These res u l t s a r e consistent with t h e hypothesis t h a t a s p e c i f i c glycoprotein and ~a 2 + influence the s t r u c t u r e and function of extrac e l l u l a r s u r f a c t a n t . High frequency v e n t i l a t i o n with a j e t o r o s c i l l a t o r requires e i t h e r a tracheotomy o r intubation. A method of external oscill a t i o n in a c a t model was developed which does not require e i t h e r tracheotomy o r intubation. Twelve mongrel, mature c a t s , (2.0 -3.80 kg) were placed i n a specially made thoracoabdominal plexig l a s s chamber connected to a high frequency o s c i l l a t o r (Metrex) and a vacuum source t o c r e a t e d i f f e r e n t l e v e l s of negative pressure, the mouth being held open with a r e t r a c t o r . The chamber was then o s c i l l a t e d a t an i n i t i a l frequency of 3 Hz with mean pressure excursions of 6.3 cm Hz0 (range 2-14 cm) while varying t h e mean chamber pressure (MCP) with the vacuum source. Following an i n i t i a l blood gas a f t e r commencing o s c i l l a t i o n the animal s were given pancuronium bromide 200 mcg/kg PRN throughout the remainder of the experiment while being maintained in the oscill a t e d chamber f o r a minimum of 4 hours. Oscillation was assoc i a t e d with a s i g n i f i c a n t f a l l i n PC02 (p=.006) and pH (p=.006) and increase in pO (p=.03). PC02 and A-aD02 were minimal between 1 & 3 Hz a n 8 increased with higher frequencies (p<.01). Increasing ne a t i v e MCP resulted in decreased A-aD02 and increased FRC ! p < .001). Tidal volume f e l l with increasing frequency from 1-9 Hz ( p <.01). Blood pressure was well maintained throughout the experiment.
EVALUATION OF
External negative pressure oscillat i o n without intubation i s an e f f e c t i v e form of ventilation i n paralyzed normal c a t s and may be applicable to apneic infants.
